Activation of Cdc2 kinase during meiotic maturation of axolotl oocyte.
Activity of Cdc2, the universal inducer of mitosis, is regulated by phosphorylation and binding to cyclin B. Comparative studies using oocytes from several amphibian species have shown that different mechanisms allow Cdc2 activation and entry into first meiotic division. In Xenopus, immature oocytes stockpile pre-M-phase promoting factor (MPF) composed of Cdc2-cyclin B complexes maintained inactive by Thr14 and Tyr15 phosphorylation of Cdc2. Activation of MPF relies on the conversion of pre-MPF into MPF by Cdc2 dephosphorylation, implying a positive feedback loop known as MPF auto-amplification. On the contrary, it has been proposed that pre-MPF is absent in immature oocyte and that MPF activation depends on cyclin synthesis in some fishes and other amphibians. We demonstrate here that MPF activation in the axolotl oocyte, an urodele amphibian, is achieved through mechanisms resembling partly those found in Xenopus oocyte. Pre-MPF is present in axolotl immature oocyte and is activated during meiotic maturation. However, monomeric Cdc2 is expressed in large excess over pre-MPF, and pre-MPF activation by Cdc2 dephosphorylation takes place progressively and not abruptly as in Xenopus oocyte. The intracellular compartmentalization as well as the low level of pre-MPF in axolotl oocyte could account for the differences in oocyte MPF activation in both species.